Spindle checkpoint and apoptotic response in alpha-particle transformed human bronchial epithelial cells.
The mitotic spindle checkpoint and apoptosis in response to nocodazole, a microtubule-disrupting agent, were investigated in the alpha-particle transformed human bronchial epithelial cell lines BERP35T1, BERP35T4 and the parental BEP2D cell line. When treated with 0.2 microg/ml of nocodazole, BEP2D and BERP35T1 cells were efficiently arrested in the mitotic phase, whilst BERP35T4, a transformed cell line showing chromosomal instability, failed to be arrested as evidenced by a low G2/M fraction. BERP35T4 cells also showed a higher proportion of aneuploids when treated with nocodazole or not. Thus, the BERP35T4 cell line has a defect in spindle checkpoint function. The extent of apoptosis induced by nocodazole (0.3 microg/ml) was significantly higher (2-fold to 2.5-fold) in BEP2D cells than in the two transformed cell lines. Furthermore, the induced apoptosis was found to occur predominantly before mitotic division in BEP2D cells. In BERP35T4 cells, however, 50% of induced apoptosis occurred before mitotic division and 50% occurred after division in binucleated cells when co-treated with cytochalasin B. The 5'-CpG island of the Chfr gene, a mitotic checkpoint gene that functions in entry into metaphase, was found to be methylated in BERP35T4 cells but not in BEP2D cells. Consistent with methylation, the expression of the Chfr gene was markedly suppressed in BERP35T4 cells. Our results suggest that the impaired spindle checkpoint and abnormal apoptotic response may be related to the oncogenic progression of human bronchial epithelial cells initiated by exposure to alpha-particles.